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1
. THRUST BEARING ASSEMBLY
BACKGROUND OF THE INVENTION

ThlS invention relates generally to thrust bearings,
and more particularly to sealed anti-friction thrust bear-

of said type are used in automobiles as clutch release or
clutch throw-out bearings.

Generally speaking, automotive clutch throw-out
bearings are well-known in the art. Their function is to

- provide a force transmitting member between the foot-

- operated clutch pedal and a plurality of rotating clutch
release arms associated with the pressure plate on an
- automotive clutch. These clutch throw-out bearings are

- ings. By way of exemple but not of limitation, l:)earlngS N

10

15

subjected to substantial forces over long periods of use

“and are consequently required to be of superior strength
and durability to prevent premature failure. Moreover,
‘these bearings are used in large quantities, and large

~ scale manufaeturlng techniques are incorporated so as
~ to minimize their cost to the automotive manufacturers.
Typical such clutch throw-out bearings are disclosed

and claimed, for example, in U. S Pat. Nos. 3,909,086
and 4,046,436.
One lmpertant eonsrderetlon in the design of such
- bearings 15 that of maintaining adequate amounts of
lubricant over the relatively moving surfaces of the
bearing. More particularly, it is important that the balls
~ or other bearing elements retain a proper amount of
: grease .or other lubrleating material. In this regard,
several characteristics in the operation of conventional
“thrust bearings tend to discourage rather than encour-

age such retention of lubricant. For example, in opera- -

tion the rotation of the relatively rotatable parts of the

bearing tend to generate heat which in turn encourages
- “bleed-down” of the grease or other lubricant which
then comes into contact with the rotating surfaces and is
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A further object is to provide a thrust bearing of the
type stated which is adapted to reduce excessive play or
tolerance in the rotatable retention of the balls or other

- bearing elements between the raceways or thrust rings.

Briefly, in ‘accordance with one aspect of the inven-

tion, there is provided a thrust bearing including a bear-
ing carrier member, first and second spaced apart gener-

ally annular thrust rings and a plurality of bearing ele-
ments rotatably retained therebetween, and generally

annular retaining means for holding said spaced apart

thrust rings in a fixed axially spaced relation to one
another while permitting relative rotation therebetween
about a common axis. The first thrust ring is of smaller

~outer diameter than the second annular thrust ring. Said
‘annular retaining means includes ‘a shell member non-

rotatably affixed to said second annular thrust ring and

extended over but not engaging the outer periphery of

- said first annular thrust ring so as to permit relative
o _rotatlen therebetween, the second thrust ring being

20

25

fixed with respect to the carrier member.
In accordance with another aspect of the invention, a

novel thrust bearing comprises: first and second spaced

apart annular thrust rings and a plurality of bearing

elements rotatably retained therebetween, and annular

retaining means for holding said spaced apart thrust
rings in a fixed axial spaced relation to one another

~while permitting relative rotation therebetween and

about a common axis, wherein the annular retaining

30

“thrown outwardly of the rotating surfaces. This out-

‘wardly thrown grease or other lubricant then tends to

- be caught upon the interior surface of the bea.rmg shell,
* rather than on the balls or other bearmg elements.

- - Asecond characteristic of many prior art thrust bear-
. mg*; is the tendency to erpenenee “drop down’ while

in service: Briefly, by this it is meant that a ncrmal

means includes a shell member non-rotatably affixed to
sald second annular thrust ring and extending over a
portion of said first annular thrust ring and further in-
cluding generally annular sealing means interposed

- ‘between said first annular thrust ring and said shell
- member so as to form a seal and maintain a close toler-
35

ance fit therebetween while still permitting substantially
unimpeded relative rotation therebetween.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 is a side elevation, partially cut-away and in
section,.of a prior art thrust bearing mounted for use as

~ a clutch release or clutch throw-out bearing;

-FIG. 2 is a perspective view of a thrust bearing ac-

- cording to the present invention, mounted as a clutch

45

- amount of play or tolerance is conventionally encoun-

- other bearing elements. This play allows some move-

ment of the bearing elements away from their intended -

‘seating in the raceways so as to result in an accelerated

rate of wear of these parts. In other words, the balls or

other bearing elements tend to move somewhat out of
~the provided raeeways and wear at their edges, some-
'trmes resultmg In premature fallure of the bearmg

OBJ ECTS AND SUMMARY OF THE
o INVENTION :

It is therefore a general object of the present inven-
“tion to provide a new and improved thrust bearing for

overcoming one or more of the above- dlseussed prob—
lems encountered in the pI‘lOI‘ art.

 tered between the raceways provided for the bails or -

release -or clutch throw-out bearing;

- FIG. 3 1s an enlarged side elevation, partially cut-
away and in section, of the bearing of FIG. 2; and
FIG. & is an enlarged view of a portion of the bearing

- of FIG. 3, revealing an additional feature of a preferred
. embodiment of the present invention.

50

- DETAILED DESCRIPTION OF THE
"ILLUSTRATED EMBODIMENT

.- Turning first to FIG. 1, there is shown a typical prior

B art clutch throw-out bearing assembly designated gen-

55

‘A more specific object is to prowde a thrust bearmg -

 in accordance with the foregoing general objects which !

1S Speerﬁeally adapted to encourage the adequate lubri-
“cation of the balls or other bearing elements by substan-

erally by the reference numeral 10. Briefly, this clutch
- throw-out bearing assembly can be considered to com-
~ prise a bearing unit designated generally by the refer-

ence numeral 12 which is carried by a carrier member

30 adapted to be splined upon or otherwise fitted over a
60

rotating shaft or quill 31 which is disposed inwardly of
the bearing element 12.
- Conventionally, the bearing unit 12 includes 2 pair of

~ spaced apart, oppositely disposed thrust rings 14 and 16.

 Between these thrust rings 14 and 16 a plurality of bear-

tially minimizing the ‘phenomenom of bleed-down and
-subsequent. outward migration or “throw eut” of the

grease or ether lubrleants

ing elements such as ball bearings 18 are rotatably re-

“tained. A rotary base ring 17 and inner liner 19 are
provided in accordance with the well-known practice.

The thrust rings 14 and 16 are maintained in assembled
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relation by a generally annular retaining member in the
form of a shell member 20. In accordance with conven-
tional practice, this shell member 20 is staked or other-
wise non-rotatably affixed to the thrust ring 14 and
surrounds but 1s spaced apart somewhat from thrust
ring 16. Consequently, the thrust ring 14 and shell 20 are
rotatable as a unit with respect to the thrust ring 16.

In accordance with the usual practice of prior art
construction, the thrust ring 16 i1s non-rotatably
mounted upon the carrier member 30, leaving the thrust
ring 14 and shell 20 free to rotate with respect thereto.
The carrier member 30 conventionally includes a gener-
ally annular slide or sleeve portion or member 23 which
fits generally within the bearing member 12 for receiv-
ing the shaft or quill 31, and a carrier plate member or
portion 24 mounted or formed in surrounding relation
to the sleeve or slide member or portion 22. This carrier
plate 24 is provided with suitable gripping devices such
as clips 32 for securing or attaching the carrier plate 24
to a clutch fork assembly 26. '

This clutch fork assembly is movable generally in an
axial direction with respect to the axis of the bearing 12
so as to provide axial movement of the thrust bearing.
Such axial movement of the thrust bearing in direction
of the clutch throw-out plate will cause the open or
exposed face of the thrust ring 14 to engage a plurality
of rotating clutch release arms or fingers such as the
illustrated finger 29 in a conventional fashion to dis-
place the pressure plate (not shown) from the fly wheel
(not shown) of the automotive vehicle, thereby disen-
gaging the engine from the transmission and differen-
tial. o | |
- Referring now to FIGS. 2 and 3, the bearing assem-
bly according to the present invention will be de-
~scribed, utilizing like reference numerals for those parts

10

15

20

25

30

35

which are similar to the parts in the above description of

the conventional or prior art bearing assemblies. A
carrier member 30 comprising a carrier plate portion 24
and a sleeve or slide portion 22 mounts a bearing mem-
ber 112 constructed in accordance with the principle of
the present invention. The carrier plate 24 is provided
with suitable clamps 32 or other similar devices for
mounting to a clutch fork assembly 26, which operates
in the same fashion described above to move the bearing
member 12 into and out of contact with rotating clutch
release arms or fingers 29. The shaft or quill 31 similarly
fits through the opening of the bearing member 112
substantially without frictional engagement therebe-
tween, in accordance with the conventional practice.

A pair of spaced apart annular thrust rings 114 and
116 retain a plurality of bearing elements such as ball
bearings 18 therebetween. A retaining member in the
form of a shell member 120 holds the spaced apart
thrust rings 114 and 116 in a fixed axial spaced relation
to one another while permitting relative rotation there-
between about a common axis. This shell member 120 is
non-rotatably affixed to the inner (relative to plate 24)
- thrust ring 116. It will be noted that it is this inner thrust
ring 116 which is in turn non-rotatably affixed to the
carrier assembly or member 30 and more specifically to
the sleeve or slide member 22 thereof. Thus, the thrust
ring 116 and hence the sleeve 112 are held in a2 non-rota-
table condition with respect to carrier member 30 and
‘consequently with respect to the clutch fork assembly
26.

Moreover, the shell member 120, aithough it sur-
rounds or encloses a portion of the remaining or outer
(again, with respect to the plate 24) thrust ring 114,

40
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nonetheless permits relative rotation of this outer thrust
ring 114. Consequently the outer face or surface 114a of
thrust ring 114 is free to contact and rotate in unison
with the clutch release arms or fingers 29.

In accordance with a preferred form of the invention,
the thrust ring 114 is of relatively smaller outer diameter
than that of the inner thrust ring 116, thereby permitting
a thrust ring 116 and shell member 120 to be assembled
together therewith to form the novel bearing member
112 in accordance with the present invention. More-
over, a conventional rotary base ring 17 and inner liner
19 may also be provided in conjunction with the bearing
member 112,

In accordance with a preferred embodiment of the
invention, a novel sealing arrangement is also provided
as between the outer thrust ring 114 and the shell mem-
ber 120. Referring now also to FIG. 4, it will be seen
that a generally annular sealing member or shim 140 is
mounted 1n a complimentary receiving annular slot or
undercut groove 142 in a surface of thrust ring 114

which generally faces a downwardly extending flange

portion 120¢ of the shell member 120. In a preferred
form, this sealing member or ring 140 is generally tri-
angular in cross section, the base portion thereof being
retained within the groove or slot 142 and the apical
portion thereof being in contact with the shell member
120. Preferably, this ring 140 is formed from a material
having a relatively low coefficient of friction such as
Teflon (a polytetrafluoroethylene resin) or other like
material. | |
Having described the structure of the invention, the
advantages thereof in avoiding or minimizing the prob-
lems of the prior art discussed above will be appreciated
by those skilled in the art. Briefly, it will be recognized
that the provision of the relatively smaller rotating mass

of the single thrust ring 114, as opposed to the prior art
(see FIG. 1) provision of a relatively larger rotating

mass of thrust ring 14 combined with shell member 20,
causes less tendency of grease to migrate radially out-
wardly. Additionally, the provision in the preferred
embodiment of a significantly smaller outer diameter
rotating or outer thrust ring 114 contributes favorably
in this regard. Generally speaking, there is less tendency

for grease to so migrate because a smaller rotating mass

not only creates a smaller centrifugal, acceleration for
any grease residing thereon or thereabout but also tends
to generate less heat in operation, thus minimizing the
“bleed-down” phenomena heretofore discussed. More-
over, it is believed that this lesser rotating mass may
further contribute to longer life of the bearing assembly
112 1n that 1t also minimizes both the amount of vibra-
tion such that the relative surfaces which are closely
adjacent to one another during rotation may not be

‘subject to excessive friction, or even scraping Or Scar-

ring from such vibration.

Additionally, the provision of the novel sealing mem-
ber or shim 140 encourages a closer tolerance or tighter
bearing assembly, substantially eliminating relative play
between the thrust ring 114 and shell 120. Hence, a
closer engagement between the raceways formed on the
inner surfaces of thrust rings 114 and 116 and the bear-
ing elements or balls 118 1s also maintained. This im-
proved engagement aids in retaining the balls within
their intended raceways or racepaths and thus helps
eliminate undue wear, vibration or the iike.

Moreover, 1t will be seen that the provision of the
sealing member or shim 140 not only retains the grease
or other lubricant within the bearing due to the sealing
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action thereof but also cooperates with the structure

already described i1n avoxdlng the “bleed-down” and
“throw-out” problems. This is true because the better

“tolerance fit and elimination of play also tends to elimi-

nate a good deal of vibration and/or other friction-

~inducing ‘movements between the ball 18 and 1ts in-

- tended raceway in the thrust rings 114 and 116.
The invention is claimed as follows:

1. A thrust bearing including a bearing carrier mem-

~ ber, first and second spaced -apart generally annular

-4-313,644
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" to said second annular thrust ring and extending over

but not engagmg the outer periphery of said first annu-

lar thrust ring so as to permlt relative rotation therebe-

‘tween, the second thrust ring being fixed with respect to
“the carrier member, a generally annular sealing member

forming a seal and for maintaining a relatively close

tolerance fit between said first annular thrust ring and
said shell member, and wherein said annular sealing

- member is generally triangular when viewed in cross-

10

thrust rings and a plurality of bearing elements rotatably
retained therebetween, and generally annular retaining

~means for holding said spaced apart thrust rings in a

fixed axially spaced relation to one another while per-

mlttmg relative rotation therebetween about a common
~ axis, the first thrust ring is of smaller outer diameter
than the second annular thrust ring, said annular retain-
-ing means includes a shell member non-rotatably affixed
to said second annular thrust ring and extending over

~ but not engaging the outer periphery.of said first annu-

lar thrust ring so-as to permit relative rotation therebe-
tween, the second thrust ring being fixed with respect to
the carrier member, a generally annular sealing member
forming a seal and for maintaining a relatlvely close
tolerance fit between said first annular thrust ring and

said shell member, and wherein said annular sealing

‘member 1s non-rotatably affixed to said first annular
“thrust ring and presents a minimal surface to said shell
‘member so as not to 1nh1b1t substantlally relatlve rota—
tion therebetween. | - |

2. A thrust bearing mcludmg a bearmg carrier mem-
ber, first and second spaced apart generally annular
- thrust rings and a plurality of bearing elements rotatably
retained therebetween, and generally annular retalnmg
means for holding said spaced apart thrust rings in a
fixed axially spaced relation to one another while per-
.-.nnttmg relative rotation therebetween about a common

15

section, the base of the triangle thus defined being re-

-tained in an annular groove formed in a surface of said
- first annular thrust ring facing said shell member, and

the apex of the triangle thus defined being in contact
with the facing surface of said shell member.

3. A thrust bearing as set forth in claim 1 or 2 wherein

- said annular sealing member comprises a material hav-

20

ing a relatively low coefficient of friction.
4. A thrust bearing comprising in combination: first
and second spaced apart annular thrust rings and a plu-

rality of bearing elements rotatably retained therebe-

~ tween, and annular retaining means for holding said

-spaced apart thrust rings in a fixed axial spaced relation
to one another while permitting relative rotation there-

- between and about a common axis, wherein the annular

23

retaining means includes a shell member non-rotatably
aftixed to said second annular thrust ring and extended

- over a portion of said first annular thrust ring and fur-

30

ther including generally annular sealing means inter-

posed between said first annular thrust ring and said

shell member so as to form a seal and maintain a close
tolerance fit therebetween while still permitting sub-

“stantially unimpeded relative rotation therebetween,

- said annular sealing member being nonrotatably affixed
- to said first annular thrust ring and presenting a minimal

35

o axis, the first thrust ring is of smaller outer diameter

~ than the second annular thrust ring, said annular retain-
. mg means includes a shell member non- rotatably afﬁxed

40

surface to said shell member so as not to inhibit substan-

-tlally relative rotation therebetween.

5. A thrust bearing as set forth in claim 4 wherein the
first annular thrust ring is of relatively smaller outer

diameter than the second annular thrust ring.
- | ¥ %k Xk ¥ %
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